Abstract-This article focuses on the research on the gray relational analysis of this multi-index comprehensive evaluation method, and the application of this method is applied to the evaluation of industrial economic benefits in western region of China. According to the model method, the evaluation objects can be arranged in the sequence based on the pros and cons, eventually the empirical results and the economic reality of western provinces is basically consistent. The result shows that this method can deal with the complicated and multi-hierarchy problem with insufficient information and it is of good maneuverability.
INTRODUCTION
In 1982, DengJulong who is the professor in Huazhong University of Science first put forward the concept of grey system, and established the grey system theory. Then, the grey system theory has been studied extensively, and gained success in many areas. The grey system theory argues that people has a wide gray side, namely the incompleteness and uncertainty of information, when understanding the objective things, thus which is formed by the objective things is a grey system. People also have a gray recognition on the comprehensive evaluation of the object, so we can study the comprehensive evaluation by means of the theory of gray system.
Grey system theory proposed a new method of analysis, namely the systematic relational analysis method. The problem of grey comprehensive evaluation is mainly discussing the grey relational analysis, this is to measure the relevancy between factors according to the degree of similarity or dissimilarity between the development trend of factors. This article focuses on the research on the gray relational analysis of this multi-index comprehensive evaluation method, and we will apply this method to empirical research in China's western industrial economic evaluation in order to verify the effectiveness of the method and promotion.
Analytic hierarchy process ( AHP) is a multi-objective decision method presented by the operational research expert T.L.S aaty professor in the 1970s which is a kind of combination of qualitative and quantitative, and quantifies the qualitative factors. It embodies the basic thinking of characteristics of man decision-making, namely, the decomposition -judgment -integrated. The core of the method which is more practical under the condition of the complex target structure and lack of necessary data, is to quantify the experience judgments from policymakers and experts, So as to provide the quantitative form of decisionmaking. Therefore, this method is suitable for the research of this article.
II. THE BASIC PRINCIPLE OF GREY RELATIONAL ANALYSIS AND THE MODEL'S INTRODUCTION
Grey relational analysis is a multivariate statistical analysis method, the basic idea is to determine the degree of correlation between the sequence of system characteristic and related factors according to the similarity degree of the geometry of the sequence curve, the closer the curve, the greater the degree of correlation between the system characteristic sequences and related factors, whereas the smaller.
To perform the correlation analysis, we must first identify the data sequence, namely what data can reflect the behavior characteristics of the system. When there's a system behavior in the data column, we can calculate the correlation degree based on the correlation formula. Correlation degree reflects the order that every evaluation object close to the ideal target sequence, and the evaluation object with the largest gray correlation is the best. Grey relational analysis model: Grey comprehensive evaluation is mainly based on the following model: R=E×W. In the formula, R=[r 1 ,r 2 T is the weight vector of n evaluation indexes; E is the judgment matrix of each index, 2) To standardize the indexes Since the evaluation indexes usually have different dimension and order of magnitude, they cannot be directly compared. In order to guarantee the reliability of the results, regulating the handling of the original indexes is needed.
Set the variation range of K-th index as 1 2
is the minimum of K-th index in the evaluated objects, 2 k j is the maximum of K-th index in the evaluated objects, can be the original value type in a dimensionless value type. The original value of the above formula can be turned into a dimensionless value by the following formula.
3) To calculate the results of comprehensive evaluation
According to the theory of grey system,
will be used as the reference sequence, 1 2 { } [ , , , ]
will be served as the comparable sequence, then calculate the correlation coefficient of the K index and the K optimal index in the ith evaluated object by using the grey relational analysis method.
Namely ， * * i * * min min max max ) max max C , namely the i-th evaluated object is superior to the others, namely also the variation trend of reference sequence and comparable sequence is consistent.
Grey relational analysis is to reveal the strength of the relationship among factors, the final result is to sort the list among all comparable sequences by relational degree.
III. APPLICATION EXAMPLE
Industrial enterprise economic benefits is macro concept of the industrial economic operation quality, namely the economic efficiency and the material utility when industrial enterprise is engaged in the process of production and business operation activities. Because of the industrial economic benefits is a comprehensive concept, involving all aspects of industrial production and business activities, it is difficult to use a single economic indicator to reflect the overall qualitative and quantitative description, so we can according to the overall situation of the whole process of production of the industrial enterprises, basing on the grey relational analysis method, make a set of comprehensive evaluation and index system, then make a scientific and reasonable comprehensive evaluation and study from different aspects and different angles in the process of industrial enterprise production, so as to reflect the comprehensive connotation of economic benefits of industrial enterprise.
A. Establishment of a comprehensive evaluation index system of industrial economic benefits
Due to the different situations of industrial enterprises, constructing a comprehensive index system of industrial economic benefits should follow the following principles: scientific principle; objective principle; comparable principle; Practical principle; overarching principle.
1) The setting of the index system
According to the connotation of industrial enterprise economic benefits, we consider that we should consider various aspects from the industrial enterprises to set indexes, such as their profits ability, development ability, the ability to create value, debt liquidation ability, operation ability, production efficiency, production and marketing situation, in order to form a set of comprehensive evaluation index system of industrial economic benefits.
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) The function analysis of index
According to the connotation of industrial enterprise economic benefits, we serve the Industrial economic benefits A, Profitability B 1 , Development and operation ability B 2 , Debt liquidity B 3 as the index system, including:
First, the evaluation index of Profitability B 1 includes: Contribution rate of total assets C 1 , Cost profit rate C 2 , Rate of return on net assets C 3 , All personnel labor productivity C 4 . All the four indicators can fully reflect the profit ability and level which enterprise can achieve after putting the assets, personnel, cost of investment into operation, and it is also the major indexes that fully embodied the enterprise management level and performance.
Second, the evaluation index of Development and operation ability B2 includes: Capital increment rate C 5 , Industrial added value rate C 6 , Product sales rate C7, Turnover of current assets C 8 . These four indicators are a measure of the added value which is created by the enterprise in per capita and the changes of the enterprise net assets, it is the main indicator to evaluate the enterprise's development potential and it also can judge whether development potential has the power.
Third, the evaluation index of Debt liquidity B3 includes: Asset liability ratio C 9 , Current ratio C 10 . These two indicators are to measure the status of security and risk about enterprise production and operation. No security profit can not achieve the goal of sustainable development of enterprises and it is a short-term behavior without strategic.
B. Industrial economic benefits evaluation based on the gray relational analysis
According to the available index data about 10 western provinces in the 2012 China statistical yearbook, we can find out the optimal reference data column. After putting the whole data into the grey relational analysis software, the software can come to the conclusion directly. 2) Make the index value be dimensionless, the results are shown in the TABLEII: Form the calculation process and the results, we can see that because of its higher overall labor productivity rate, asset value, industrial added value rate, product sales rate and liquidity asset turnover, and the index values of Chongqing city are relatively close to the reference sequence, so it is ranked first; as to Tibet, all index values are low, and most were the lowest, so it is ranked tenth. Thus, for an area, the content of science and technology of products, personnel and capital investment efficiency and sales ability are the main factors that decide the industrial economic benefits in the region, the results will provide important reference for the government and industries to make short-term development plans. From the results, according to the data of 2011, it can be seen in the 10 western provinces that the value of Chongqing is closest to the optimal reference sequence, ranked first, and followed by Shanxi, Gansu, Sichuan, Xinjiang, Ningxia, Qinghai, Yunnan, Guizhou and Tibet.
IV. CONCLUSIONS
In this paper, we applied the gray relational analysis method of multi-index comprehensive evaluation to the industrial economic benefits evaluation in western region of China, the evaluation objects could be arranged in the sequence based on the Pros and cons according to the model method, eventually the empirical results and the economic reality of western provinces was basically consistent. The method overcomes the one-sidedness of the previous single index evaluation, and provides a scientific and practical approach for the industrial economic evaluation elsewhere with the guiding significance and reference value.
The example of verification indicates that the gray relational analysis method can deal with the complicated and multi-hierarchy problem with insufficient information and it is of good maneuverability. The evaluation method is objective and accurate, and it has the characteristics of simple operation and high efficiency. Large numbers of enterprise can be evaluated with the computer, so it is also an easy way to implement.
